Extended Experimental Procedures

Yeast cultivation
Cells were pre-cultured in 30 ml of medium with an initial OD 600 of 0.1 and grown overnight at 160 rpm and 30°C. Pre-cultured cells were diluted into 150 ml of fresh medium to reach an OD 600 of 0.025. Cells were further cultivated at 160 rpm and 30°C.
Cells were harvested at exponential growth phase (O D600 1.0-1.5) unless stated otherwise. drawing the sample 20x up and down through a 0.8 x 22 mm blunt end needle attached to a 3-ml syringe. Cell debris was removed by centrifugation (twice for 10 min at 900 x g and 4°C). The supernatant was transferred to a fresh 2-ml reaction tube and mitochondria were pelleted by centrifugation for 5 min at 16,800 x g and 4°C.
Preparation of whole cell lysates and mitochondria-enriched fractions
Mitochondria-enriched fractions were washed with 2 ml of ice-cold SEM buffer (250 mM sucrose, 1 mM EDTA, 10 mM MOPS [pH 7.2]) and centrifuged again for 10 min at 900 x g and 4°C followed by centrifugation of the supernatant for 5 min at 16,800 x g and 4°C. Mitochondria were resuspended in 200 µl of SEM buffer, shock-frozen in liquid nitrogen, and stored at -80°C.
Isolation of mitochondria for Western blot analyses was performed as described 
High pH reversed-phase chromatography
Proteolytic peptides of whole cell extracts generated from differentially light (L), 
MS data analysis
Protein identification and quantification was performed using MaxQuant with its were set as light and heavy labels; for the analysis of SILAC-labeled samples, Lys0/Arg0, Lys4/Arg6, and Lys8/Arg10 were considered as light, medium-heavy, and heavy labels. The options 'match between runs' and 'requantify' were generally enabled except for the analysis of incorporation and labeling efficiencies. Relative protein quantification was generally based on razor or unique peptides and a ratio count (i.e., SILAC peptide pairs) of ≥ 1.
The extent of Lys8 and Arg10 incorporation into the yeast proteome was determined as described before. 7 Calculations were based on data provided in the 'evidence.txt' output file from MaxQuant, which contains all identified peptide features of the database search. 8 For the data shown in Figure 2 , the overall minimum and maximum number of Data were visualized as volcano plots depicting proteins quantified with ≥ 2 ratio counts (Fig. 1a, 1b , and S-1a) or ≥ 1 ratio count (Figure 5a , 5c, and 5f). . GO terms with a Holm-Bonferroni corrected p-value of ≤ 0.05 were considered as overrepresented. To determine the accuracy of relative protein quantification (Figure 4d ), log 2 protein ratios of all replicates per mixing ratio were combined and visualized as boxplots. Boxplots were generated using the R package ggplot2. Coomassie G-250) and samples were subjected to 3-10% or 5-10% discontinuous polyacrylamide gels.
Determination of protein concentrations
Protein concentrations were determined according to Bradford 13 using bovine serum albumin as standard. Immunoblot analyses were performed following standard protocols.
S-18
Yeast strains used in this study this study * The strain coi1∆ was generated by gene deletion via homologous recombination as described before. 14 The kanMX6 cassette was amplified from pFA6a-kanMX6 using the following forward and reverse primers: AAGGCAGATGAAGAGATAAATATAGTAATATTTCATTCTTTGAGCCGTACTAAGTATACACG GATCCCCGGGTTAATTAA (forward) and GATGAATATATATATACATAATACTGCATTGAAAAAATGGATAGGTTGATTAAACGTGTGGA ATTCGAGCTCGTTTAAAC (reverse).
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